Introduction ! Endoscopic retrograde cholangiopancreatography (ERCP) was first introduced in 1968 and has been an effective tool in the diagnosis and treatment of biliary and pancreatic diseases [1, 2] . The first ERCP in mainland China was performed in 1973 [3] . After four decades of development, ERCP services have been provided throughout China. However, a national survey showed that only 63 787 ERCP procedures were performed in 2006 in 470 hospitals across mainland China, with an estimated annual ERCP rate of 4.87 per 100 000 inhabitants, which was much lower than those of developed countries [4] . In that survey, shortage of ERCP endoscopists (ERCPists) was suggested to be a main factor restricting the development of the ERCP service. Moreover, in most developed countries, endoscopists intending to perform ERCP are required to undergo a standardized advanced endoscopic training program to obtain technical competence [5, 6] , whereas China has no national standard for ERC-Pists or trainees, and the training pathway of ERC-Pists is unknown. Therefore, a survey to investigate the status of Chinese ERCPists would be beneficial for development of the ERCP service and the establishment of a standard training program. To address these issues, the Chinese Society of Digestive Endoscopy (CSDE) conducted a national survey of ERCPists in 2007 to determine the number, regional distribution, demographic characteristics, practice status, and training background of Chinese ERCPists. In 2013, the CSDE conducted another survey with a similar design to investigate the development of ERCPists in China. * These authors contributed equally to this study. Background and study aims: The endoscopist performing endoscopic retrograde cholangiopancreatography (ERCP) has an essential role in the development of that procedure. Given that the practice status and training background of Chinese ERCP practitioners (ERCPists) were largely unknown, two surveys were conducted to determine the status and development of this professional group. Methods: National surveys were conducted by the Chinese Society of Digestive Endoscopy in 2007 and 2013. Information regarding numbers, demographic characteristics, practice status, and training background of ERCPists was collected. Results: Total numbers of ERCPists in mainland China increased from 1155 to 3345 (0.88 to 2.47 per million inhabitants) between 2006 and 2012. Regional distribution of ERCPists showed significant imbalance, and the ERCPistpopulation ra-tio correlated with gross domestic product per capita (2006, r = 0.871, P < 0.001; 2012, r = 0.452, P = 0.005). The mean (standard deviation) age of ERC-Pists decreased from 42.5 (6.1) years to 37.4 (5.4) years; the proportion of female ERCPists increased from 11.1 % to 16 
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Methods
!
The surveys
The first and second surveys were conducted from October 2007 to March 2008 and from August 2013 to January 2014, respectively. The CSDE organized this study, and all of the 31 provincial branches in mainland China participated. Information on which hospitals could provide an ERCP service was retrieved by the CSDE branches through the local health authorities. The numbers and names of the ERCPists at the hospitals were retrieved from their designated senior endoscopists. In the first survey, predesigned structured questionnaires were sent to each senior endoscopist and were completed by each ERCPist. The senior ERCPist then collected and returned the questionnaires by mail to the CSDE headquarters in Shanghai for analysis. The second survey was conducted through online questionnaires. After the questionnaires had been collected, approximately onefifth of the ERCPists involved were selected for data checking via simple random sampling. The involved CSDE branches collected the medical records or other official records from hospitals and carefully checked the data in the questionnaires. The results of the data check were then sent back to the organizer. When significant discrepancies were found between the checked data and the questionnaire, the questionnaire was considered invalid and was not included in the analysis. The data checks were finished in June 2008 and March 2014, respectively.
Questionnaire items
The items were completed according to the data in 2006 and 2012, respectively. Both questionnaires included information about: (i) demographic details and educational background of the ERCPist; (ii) duration of ERCP practice; and (iii) other endoscopic skills (e. g., colonoscopy, small-bowel endoscopy, endoscopic ultrasonography [EUS], and endoscopic submucosal dissection [ESD]). The first survey questionnaire included ERCP training background items, but the second survey questionnaire did not initially have this content. Therefore, to enable comparison, for the second survey this information was subsequently obtained from one-fifth of ERCPists nationwide who had been selected randomly. In mainland China, three educational degrees are granted by medical schools. A bachelor's degree in medicine can be obtained after a 5-year full-time undergraduate course. A master's degree in medicine can be obtained after 3 or 4 years of postgraduate study, and another 3 or 4 years of study is required to obtain the doctorate degree in medicine. An individual with any of the three aforementioned degrees can apply for a license to practice medicine. Fellowship positions are not available in China, and resident, attending, and chief physicians are the three titles (from the lowest to the highest rank) given to such medical practitioners. In high grade hospitals, a medical team consists of several physicians at the three levels. The chief physician is the leader of a medical team and the attending physician is the assistant, which is quite different from the role in Western countries. The following pathways are available for Chinese endoscopists to learn ERCP: (i) participation in a standardized training program at an ERCP training center within China (always in a teaching hospital); (ii) learning from senior ERCPists in their own hospital (like the mentormentee relationship); (iii) participation in a standard training program at an overseas ERCP training center; and (iv) other nonstandard trainings. 
Statistical analysis
Categorical data are shown as percentages. A nonparametric correlation statistical test (one-sided Spearman's test) was used to analyze the correlations between the regional GDP per capita and the ERCPist-to-population ratio. Simple random sampling and statistical analyses were performed using SPSS version 13.0 for Windows (SPSS, Chicago, Illinois, USA). A two-sided P value of < 0.05 was considered to be statistically significant.
Results
!
Total number and regional distribution of ERCPists • " Fig. 1 shows the development of the ERCPist-to-population ratio in various regions between 2006 and 2012.• " Fig. 2 shows the ERCPist-to-population ratio of each provincial region in 2012. An imbalanced regional distribution of ERCPists was found, and the ERCPist-to-population ratio correlated significantly with the GDP per capita (2006, r = 0.871, P < 0.001; 2012, r = 0.452, P = 0.005). ERCPists-to-population ratio, 1/1000 000 Fig. 1 legend for the key to the abbreviations. Discussion ! This report first showed the overall nationwide status of ERCPists in China. The findings suggest that the development and training of ERCPist personnel improved significantly in China between 2006 and 2012. In those 6 years, the ERCPist-to-population ratio almost tripled (from 0.88 to 2.47 per 1 000 000 inhabitants) and the proportion of ERCPists with a standard training background increased from 79.2 % to 92.0 %. However, the shortage of ERCPists and the regional imbalances are still obvious and a higher ERCP volume per endoscopist is still needed. ERCP has been developed for more than 40 years as an important technique for the diagnosis and treatment of cholangiopancreatic disease. In recent years, the role of ERCP has gradually changed from a diagnostic modality to a therapeutic one and the total volume has even decreased in some developed countries [14 -16] . However, this is not the case in China. Despite a dramatic increase in its GDP, China is still a "developing country" rather than a developed one [17] , and medical resources are relatively inadequate. In our previous study, the estimated annual ERCP Original article 361 THIEME rate in China was only 4.87 per 100 000 inhabitants, which was much lower than that of developed countries (70 -188 per 100 000 inhabitants) [4] ; thus, the ERCP service needs substantial improvement in facilities and personnel. The situation regarding personnel has been considerably improved in recent years. The present study showed that the ERCPist-to-population ratio increased from 0.88 to 2.47 per 1 000 000 inhabitants between 2006 and 2012 (from 1130 in 2006 to 3345 in 2012). This finding suggests an average increment of 368 ERCPists per year. In particular, this advance is more obvious in the less developed central and western regions, where the increase has been approximately 3.5-fold (• " Fig. 2) . We consider the progress regarding ERCPists in China to be inspiring, but we also have to admit that the absolute numbers of ERCPists are far from adequate. The ERCPist-to-population ratio in 2012 was 2.47 per 1 000 000 inhabitants, suggesting that fewer than 3 ERCPists are available in a middle-sized town in China, whereas recent reports have shown that the ERCPist-to-population ratio in Sweden, the Netherlands, and Norway was around 20 per 100 000 inhabitants [9 -11] . Even if Cotton's estimation is adopted, in which 1/1000 is used as the proportion of the average adult population undergoing ERCP and 150 ERCPs as the endoscopist's annual volume [18] , approximately 6667 ERCPists are needed in mainland China (5.1 ERCPists per 1 000 000 inhabitants), which is almost double the current number. Moreover, the unbalanced regional distribution of ERCPists aggravates this shortage. In the two most developed regions (Shanghai and Beijing), the ERCPist proportion in 2012 was much higher than the national average (9.5 and 6.3 per 1 000 000 inhabitants), whereas in the two least developed regions (Chongqing and Guizhou), the ERCPist proportion in 2012 was less than 1.5 (1.3 and 1.1 per 1 000 000 inhabitants). In general, the more economically developed regions have higher ERCPist-to-population ratios (r = 0.452, P = 0.005, for 2012). Given this situation, provision of support to the central and western regions in terms of development of ERCPist personnel is still a priority. The annual case volume of ERCPists has been a focus of study for a long time, and most studies have shown that ERCPists with a high volume of ERCPs tended to achieve greater technical success and fewer complications [19 -21] . The present study showed that the estimated annual ERCP volumes of an endoscopist in China were 55.2 in 2006 and 58.5 in 2012, and nearly two-thirds (66.5 %) of the ERCPists performed fewer than 50 ERCP procedures annually, which would be categorized as "low volume" according to Coté et al. [22] . Although these figures are similar to those in most Western countries (• " Fig. 3 ) and seem acceptable for a developing country, further improvement is still necessary. As mentioned above, the number of ERCPists almost tripled from 2006 to 2012 and, in 2012, 60.1 % ERCPists had been practicing ERCP for ≤ 5 years, which suggested that many Chinese ERCPists have only recently started their practice. As mentioned by Cotton [18] , a very experienced ERCP practitioner could remain competent by performing approximately 50 ERCPs per year, but those who have only recently completed training are unlikely to perform adequately, let alone improve, without constant or increased ERCP practice. Therefore, we recommend that Chinese ERCPists should increase their annual volume to improve their performance and that those who intend to start ERCP practice should consider their potential annual volume. Gender difference in practice has existed for a long time, but an increasing number of women are choosing gastroenterology as a profession in recent years [23 -25] . In the analysis of demo-graphic details and practice of Chinese ERCPists, we found a significant increase in the proportion of female such as live demonstration and hands-on teaching, was the main pathway, and their qualifications were not certified by a training center or a senior trainer. We can speculate that nonstandard training would increase the risk associated with an ERCP procedure. Fortunately, amongst all ERCPists the proportion who followed this training pathway decreased to 8.0 % in 2012, and the decrease was especially notable amongst those who had started their ERCP practice in the most recent 5 years (5/195, 2.6 %). Overall, ERCP training has improved significantly in China, but a national standard training for new ERCPists is still the main focus of the CSDE, considering the high demand for new ERCPists nationwide. The initial proposal for nationwide training networks included the Chinese College of Digestive Endoscopy and regional training centers. The Chinese College of Digestive Endoscopy aims to train the ERCP trainer and regional training centers are responsible for training the trainees in corresponding regions. All the endoscopists intending to start ERCP practice in the future should complete a standardized training program and their competency will be assessed. This study has several limitations. First, adverse events were not included in both surveys. Given that both surveys were retrospective and self-reported by endoscopists, the true incidence of adverse events might have been inaccurate; thus, this content was abandoned. Adverse events are an important issue in ERCP quality control, and a national prospective survey or registry is necessary for future studies. Second, the difference in the method of data collection is a limitation. The first survey was conducted through paper questionnaire and mail, which restricted the return rate. After 2013, an electronic digestive endoscopy database was created in mainland China.
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In conclusion, the practice and training of ERCPists have improved significantly in China between 2006 and 2012. However, the shortage and regional imbalances of ERCPists are still obvious and a higher ERCP volume per endoscopist is still needed.
